Galanin receptor 2-neuropeptide Y Y1 receptor interactions in the dentate gyrus are related with antidepressant-like effects.
Galanin (GAL) and the NPYY1 agonist play a role in mood regulation and both neuropeptides interact in several central functions. The present study examined the interaction between Galanin receptor 2 (GALR2) and Neuropeptide Y Y1 receptor (NPYY1R) in the dentate gyrus (DG) of the Hippocampus in relation to depression-like behavior. Using receptor autoradiography, in situ hybridization and in situ proximity ligation assay an interaction between GALR and NPYY1R was demonstrated in the DG probably involving the formation of GALR2-NPYY1R heteroreceptor complexes. These complexes were specifically observed in the polymorphic and subgranular subregions of the DG, where both receptors were found to colocalize. Moreover, this GALR2/NPYY1R interaction was linked to an enhancement of the antidepressive-like behavior mediated by NPYY1R in the forced swimming test. Specific cells populations within DG subregions may be involved in this behavioral effect since the coactivation of GALR2 and NPYY1R enhances the NPYY1R-mediated reduction in the number of c-Fos immunoreactive nuclei in the polymorphic region. These results indicate that GALR2/NPYY1R interactions can provide a novel integrative mechanism in DG in depression-related behavior and may give the basis for the development of drugs targeting GALR2/NPYY1R heteroreceptor complexes in the DG of the hippocampus for the treatment of depression.